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PURPOSE: To obtain uniform luminance distribution on the whole screen plane according 
to the use of the screen by forming lenticular lenses having different radii of curvature. 

CONSTITUTION: When a transmissive screen is macroscopically observed from the 
upside of the screen, lenticular lenses are formed in such a manner that the cross section 
of the lens is gradually changed from the center of the screen to the right or left edge. 
Namely, the cross section of the lenticular lens is changed from the screen center to the 
left and right edges in such a manner that the radius of curvature of the lenticular lens 
arranged in the edge part (A) of the screen is larger than the radius of curvature of the 
lens in the center part (B) so that the distribution of projected light beams from the screen 
is varied. As a result, the screen gain is not uniform from the center to the right and left 
edges but shows a gradient gain. Thereby, the image projected on the screen shows 
excellent distribution of luminance as a whole. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . l i. 

1. Transparency mold screen with which radius of curvature of lenticular lens with which above- 
mentioned lenticular lens was arranged on screen periphery side is characterized by being configuration 
of having been made larger than radius of curvature of lenticular lens by the side of center section in 
transparency mold screen which copies out image by which lenticular lens has arranged configuration, 
and expansion projection was carried out with projection lens. 

2. a claim whose above-mentioned lenticular lens is the configuration that incidence of the image light is 
carried out to an optical axis of each lenticular lens at abbreviation parallel - a transparency mold screen 
given in the 1st term. 

3. a claim whose cross-section appearance configuration of each lenticular lens is the configuration that 
the above-mentioned lenticular lens makes a configuration of axial symmetry mostly about an optical 
axis of each lenticular lens - a transparency mold screen given in the 1st term or the 2nd term. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] Even if it uses this invention for the set which used rear method projection TV, 
especially a short projection distance lens, it relates to the transparency mold screen with wluch 
sufficient brightness is obtained in a screen periphery. 

[Description of the Prior Art] The screen for projection TV has composition which sees by giving 
dkectiviS and raLes the brightness of a visual direction. Generally, as for this operation, it is common 
to be performed by the lenticular lens extended to perpendicularly that cross section shown in drawing 
1 However, conventionally, the power of this lens is the same as that also of a center and the 
circumference, and has the same diffusion angle. However, in the case of the following uses, if a 
diffusion angle is changed by the center and the periphery, a big advantage will arise. 
r00031 Proiection TV may be used as terminal units, such as a personal computer, because it can ^ 
mimaiirize to The conventional big screen. At this time, since the view visual direction is restricted^ to 
foe very narrow range, it is desirable to make it the layout which enlarges screen gain of a periphery and 
can obtain high brightness over the whole screen. That is, it is necessary to enlarge gain in a periphery 

[0004] ^Tfoeofoer hand, the conventional projection TV is deficient in the quantity of light ground z 
screen, and abrightness difference is in a photograph center and a periphery, especially -- foe opt una 
- sine; out of range, when it is going to see, there is a range this ^^^^ »J^^^ 
owing to. So, to use it as common television, it is necessary to make the **** range of a penphery large 
to a core by making screen gain of the periphery when regarding as foe case of ^P™^ 1 ™™™^ 
above-mentioned terminal unit from the optimal ****** conversely smaller than the screen gain of a 

[0005] As a means to solve the above-mentioned trouble, there is a method shown in JP,56-165134 A, 
for example. This is foe method of changing the radius Of curvature of a circle, without cutting off so 
that foe configuration which cut off a part of circle by the side of the center-section approach each 
lens to foe screen may become large gradually, and changing a lens pitch by this as it makes a circle the 
cross-section appearance configuration of a lenticular lens and separates it from a center section. 

rProblem(s) to be Solved by the Invention] In the above-mentioned conventional method, foe area of foe 
portion which cut off a part of circle increases, so that foe left right end section of a screen is 
approached. For this reason, if the image on a red cathode-ray tube and a blue cathode-ray tube is 
expanded with a projection lens, the incident angle over a screen becomes large, a part of light ^injected 
from a lenticular lens will carry out incidence of the light which passes along the 

of the distance from a projection lens to a screen to the clipping ; side of a lenticular len ^ d . 1 a t ^ tum 
into abnormality light. Moreover, it cut off, and reflected according to the difference of a refractive 
index in the field, and there was a problem of becoming abnormality light similarly. 
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[0007] The purpose of this invention solves the above-mentioned trouble, and is to offer the 
transparency mold screen which can acquire uniform luminance distribution on the whole surface of a 
screen according to the use of a screen. 
[0008] 

[Means for Solving the Problem] This invention is applied to the left right-hand-side section from a 
screen center, and changes distribution of image light which it is made for radius of curvature of a 
lenticular lens arranged on a screen periphery side to become larger than radius of curvature of a 
lenticular lens by the side of a center section, and injects a cross-section appearance configuration of a 
lenticular lens from a screen. Consequently, screen gain will have gain inclination, without applying to 
the left right-hand-side section from a screen center, and becoming uniform. 

[0009] Here, quantity of light distribution of an image expanded with a projection lens is the following. 
It is shown by formula. It becomes possible to project an image which was excellent on this inverse 
number, then a screen in a screen gain ratio at the whole surface nature of luminance distribution. 
[0010] 

Amount of ambient light infinity 1-/FNO- (sintheta2-sinthetal) The f number theta 1 of**, 

however a FNO:projection lens : The angle of emergence of maximum light from a phosphor screen in 
each object quantity. 

[001 1] theta 2 : The angle of emergence of minimum light from a phosphor screen in each object 

quantity. 

[0012] 

[Example] as the example of the following and this invention ~ the ratio of the amount t of lens side 
depression from the width of face P and the lenticular lens point of each lenticular lens it explains 
about the case of a configuration of changing t/P using drawing 1 , drawing 2 , and drawing 3 (all are 
cross sections). 

[0013] Drawing 1 looks at the transparency mold screen of this invention macroscopically from the 
upper part, and the lenticular lens from which a lens cross-section appearance configuration changes 
gradually toward the left [ core / screen ] right-hand-side section is formed in the plane of incidence of 
light. 

[0014] Drawing 2 is the enlarged view of the screen horizontal cross section of the B section which is a 
core of the transparency mold screen shown in drawing 1 . The light aO, bO, cO, eO, fO, and gO which 
carried out incidence to the lens which constitutes a lenticular lens as an parallel light is refracted by said 
lens interface, and is injected to the view **** side after passing a focus F0 (a0\ b0\ cO', d0', e0\ f0 ! , 
g0'). At this time, the diffusion angle of the injection light which the focal distance 1F0 of the lens side 
L0 produces by refraction in said lens side L0 in a short paddle sake is large. Next, the parallel light al, 
bl, cl, dl, el, fl, gl, a2, b2, c2, d2, e2, and g2 which carried out incidence to the lens sides LI and L2 It 
injects to the observation side side after passing foci Fl and F2 (al', bl', cl', dl', el 1 , fl', gl', a2', b2\ c2', 
d2\ e2\ f2\ g2'). At this time, light dOdO' which passes foci F0, Fl, and F2, without being refracted, 
dldl', and d2d2' are in agreement with the optical axis of each lenticular lens in the plane of incidence 
of each lenticular lens, respectively. Moreover, the following relation among the focal distances 1F0, 
1F1, and 1F2 of each lenses L0, LI, and L2 is at this time. 
[0015] 

1F0<1FK1F2 (1) 

Here, it is among the width of face P0, PI, and P2 of each lens. P0-P1=P2 (2) 

If ****** is materialized, the diffusion angles thetaO, thetal, and theta2 can be approximated by the 

following formula. 

[0016] 

theta 0 - tan-lP0/21F0 (3) 
thetal ~tan-lPl/21Fl (4) 
theta2-tan-lP2/21F2(5) 

In the above (3), (4), and (5) types, the following relation is materialized from the relation of the above 
(1) and (2) types, namely, - theta0>thetal>theta2 (6) 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 1/29/2004 
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Generally screen gain is shown as a function of G (n), then the diffusion angle theta 0. namely, - G(n) 

SS^touuU is the enlarged view of the screen horizontal cross ^^^Z^ 1 
is an edge of the transparency mold screen shown in drawmgj . . As an parallel ligh 1 ^ ^nticular lens 
Optical an-2 which carried out incidence to the lens to constitute bn-2, cn-2^ dn-2, en-2 fh-2 gn-2, an 
1 bn-1, cn-1, dn-1, en-1, fh-1, gn-1, and an, bn, cn, dn, en, fn and gn are refracted on said lens 
community. Focal Fn-2, Fn-1, after passing Fn, It injects to an observation side ^ <^£ 2 ^*' 
dn-2' en-2' fh-2' gn-2', a'n -1, b'n -1, Cn -1, d'n -1, e'n -1, fn -1, g'n -1, a'n, bn, cn, dn, en, fn, gn) It 
cartes out At this L focal Fn-2, Fn-1, light dn-2nd-2' that passes Fn, and dn-1 dn-1 are in agreement 
* ^ optfcal^is of each lenticular lens in the plane of incidence of each »«^.^ »^f y ' 
without being refracted, moreover, this time - each - the following relation between lens Ln-2, Ln-1, 
focal distance lFn-2 of Ln, lFn-1, and lFn is. 
[0017] 

U the fSlowTnTrelation is materialized between width-of-face Pn-2 of each lens, Pn-1, and Pn here Pn- 

1*1**1 t hetan-2, thetan-1, and thetan can be approximated by the following formula. 
[0018] 

thetan-2 - tan-lPn-2/21Fn-2 (10) 
thetan-1 - tan-lPn-l/21Fn-l (11) 

Sabove Jfot 2 (T ^(12) types, the following formula is materialized from the relation of (8) and 

(9) types. 

[0019] 

thetan-2>thetan-l>thetan(13) 

Here, the following formula is materialized with the whole lenticular lens. 
[0020] 

theta0>thetal > thetan-2>thetan-l>thetan (14) 

Here the fare the lens width of face P0 and PI. - Supposing all of Pn-2, Pn-1, and Pn are equal, the 

gain GO and Gl with each lens, ....Gn-2, Gn-1, and Gn have the following relation. 

[0021] 

SfSiSS^SSTcSSJJS. which constitutes a lenticular lens is gradually changed toward the left 
r core / serein 1 right-hand-side section and the distance R from a screen center becomes large by the 
Lbove - -Trltio of the amount t of lens side depression from the width of face P and l the len ticu ar lens 
pomt of each lenticular lens - if the configuration of each single lens designs so that the foe* Uocahon 
of each of said lens may become the optimal so that t/P may become small and, the gam of a screen can 

determine as arbitration. ' 
r00221 In order for drawing 4 (cross section) to make the configuration of each lens the same 
confiiraSn as o__^in__fana to raise the reinforcement of a lenticular lens, the configuration of the 
fens 5Te time o?Stin_1ne whole thickness T constant is shown. Furthermore stripe 1' which applied 
Z mack coating etc., 2', and 3' are prepared in order to suppress the contrast ™£<£*?^ go 
unnecessary light from a view **** side, as shown in drawing 5 (cross section). Contrast improves, so 
Zt Sh of faS of this stripe is wide. For this reason, each lens L'0, L'l the focal location F'O of 
L'2 V\ and F2 are made in agreement with screen view **** so that the eclipse of hght may be made 
too mm. At tiiis time, the lens Sickness t'0, fl, t'2 and focal distance 1'FO, IT 1, and l'F2 are in 
dement, moreover - in order to extend the directivity of injection light in a screen periphery as he 
dSance R from a screen center becomes large with the above-mentioned example at reverse -- Ae ratio 
of the amount t of lens side depression from the width of face P and the lenticu ar lens ^ f** 
lenticular lens - it is obvious that what is necessary is just to design each lens so that t/P may become 
large. 
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[0023] 

[Effect of the Invention] If it becomes possible to give the gain of arbitration by carrying out the 
optimum design of the configuration of each lens which constitutes a lenticular lens according to this 
invention and a screen is seen macroscopically, the inclination of screen gain can be determined as 
arbitration. For this reason, screen gain can amend quantity of light distribution of the image generally 
expanded with the projection lens, consequently uniform luminance distribution can be realized on the 
whole screen surface. Furthermore, even if it compares this invention with the method of adjusting 
screen gain by the dispersing agent, there is little loss of light and it is efficient. 

[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 



0 2 




[Drawing 31 
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[Translation done.] 
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